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I COMPLIANCE WITH RULE 1 7. 1 (a) OR (b) 



FORM 1 ■'■ — . • 

THE PATENTS ACT, 1970 ' 
(39 of 1970) 
APPLICATION FOR GRANT OF A PATENT 
[See Sections 5(2), 7, 54 and 135 and Rule 39] 

We. 

(a) JUBILANT ORGANOSYS LTD. 

(b) 1-A, Sector 16-A, Institutional Area, Noida - 201 301 , Utter Pradesh, 
INDIA; 

(c) an Indian company; 
hereby declare; 

(a) that we are in possession of an invention titled "PROCESS FOR 
THE PREPARATION OF RISPERIDONE"; 

(b) that the complete specification relating to this invention is filed with 
this application; 

(c) that there is no lawful ground of objection to the grant of patent to 
us; 

We further declare that the inventors for the said invention are: 

(a) SRINIVASA RAO, GUNTU 

(b) House No. 186, 6*- Cross, Navilu Road, Kuvempu Nagar, 
Mysore - 570023, Kamataka, INDIA; 

(c) an Indian citizen; 

(a) PRASANNA KUMAR, BASAVAPATNA N. 

(b) D. No. 315, 16"^ Cross, Aravinda Nagar, Mysore, Kamataka, INDIA; 

(c) an Indian citizen; 

(a) MANJUNATHA, SULUR G. 

(b) D. No. 491 A-B, Chitrabanu Road, Kuvempu Nagar, 
Mysore-570 023, Kamataka, INDIA; 

(c) an Indian citizen; and 

(a) KULKARNI, ASHOK KRISHNA 

(b) D. No. 1447, C & D Block Sanje Ravi Road, Kuvempu Nagar, 
Mysore-570 023, Kamataka, INDIA; 

(c) an Indian citizen. 

We claim priority from the application filed in a convention country, 
particulars of which are as follows: 

(a) 
(b) 
(c) 
(d) 
(e) 



and declare that the above application or each of the above applications 
was the first application(s) in a convention country/countries in respect of 
our invention. 

We state that the said invention is an improvement in or modification of the 
invention particulars of which are as follows and of which we are the 
applicants/patentees: 

(a) Application/Patent No.: 

(b) Date of application/patent: 

We state that the application is divided out of our application, the 
particulars of which are given below and pray that this application be 
deemed to have been filed on under Section 1 6 of the Act. 

(a) Application No.: 

(b) Date of application : 

That we are the assignees or legal representatives of the true and first 
inventors. 

That our address for service in India is as follows: Groser & Groser, Patent 
and Trade Mark Attorneys, of D - 1/5 DLF Qutab Enclave, Phase - I, 
Gurgaon - 122002, Haryana, India - Telephones: 95124 - 2356583, 
5051086 and 5051087, Facsimile: 95124 - 2367336 and 2351218. 

That the following declaration was given by the inventors or applicants in 
the convention country: 

We. 

(a) SRINIVASA RAO, GUNTU 

(b) House No. 186, 6**^ Cross, Navilu Road, Kuvempu Nagar, 
Mysore - 570023, Karnataka, INDIA; 

(c) an Indian citizen; 

(a) PRASANNA KUMAR, BASAVAPATNA N. 

(b) D, No. 315, 16* Cross, Aravlnda Nagar, Mysore, Karnataka, INDIA; 

(c) an Indian citizen; 



the true and first inventors for this Invention or applicants in the convention 
country declare that the applicants herein are our assignees or legal 
representatives. 

SrInIVASA RAO, QWrrU^ PRASANNA KUMAR, BASAVAPATNA N. 




MANJUidATHA, SULUR G. 



KULKARNI, ASHOK KRISHNA 



10 That to the best of our knowledge, information and belief, the facts and 
matters stated herein are correct ^nd that there is no lawful ground of 
objection to the grant of patent to us on this application. 

i 1 . The following are the attachments with this application: 

(a) Complete specification In duplicate; 

(b) Abstract in duplicate; 

(c) Formal drawings in duplicate; 

(d) Statement and undertaking on Form 3 in duplicate. 
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The Controller of Patents 
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Delhi. 



FORM 2 
THE PATENTS ACT, 1970 
(39 of 1970) 
COMPLETE SPECIFICATION 
[See Section 10] 



"PROCESS FOR THE PREPARATION OF RISPERIDONE" 

JUBILANT ORGANOSYS LTD., 
1-A. Sector 16-A, Institutional Area, Noida - 201 301 , Utter Pradesh, INDIA,. 

an Indian company 



The following specification particularly describes and ascertains the nature of this 
invention and the manner in which it is to be performed:- 
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PROCESS FOR THE PREPARATION OF RISPERIDONE 

Background of the Invention 

5 Risperidone is a new serotonin/dopamine antagonist belonging to a new class, 
the benzisoxazole. The structure of risperidone is shown in Formula -1 . It is used 
for the treatment of schizophrenia and psychotic disorder. 




Description of the Prior Art 

10 Risperidone was first disclosed in US-A-4,804.663, according to which it may be 
prepared by the condensation of the benzisoxazole compound of Formula - 2 
6-fluoro-3-(4-piperidinyl)-1 ,2-benzisoxazole in its free base form and the 
tetrahydropyrimidine compound 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H- 
pyrido-[1 .2-a]pyrimidin"4-one* of Formula - 3 in its hydrochloride salt form, in the 

15 presence of sodium carbonate as a base (condensing agent) and potassium 
iodide as a catalyst in dimethylformamide (DMF) medium (Scheme-1), followed 
by standard work-up to get crude Risperidone, which is recrystallized in a mixture 
of dimethylformamaide and isopropyl alcohol to get pure Risperidone with an 
overall yield of 46%. 
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WO-A-02/14256 and WO-A-02/1 2200 disclose another process for producing 
risperidone, in which the condensation of the intemnediates of Formula - 2 and 
Formula - 3. in their free base forms, is carried out in isopropyl alcohol or 
methylethylketone solvent medium, using sodium carbonate as a base 
(condensing agent). The overall yield as described here is 60%. 

Recently, WO-A-0 1/1 85731 describes a process for producing risperidone 
starting from the same two intemnediates of Formula - 2 and Formula - 3, as free 
base, in the presence of sodium carbonate (condensing agent), but in water 
medium. Risperidone precipitates as a solid and is filtered and crystallised from 
dimethylformamide. The overall yield as described here is 65%. 

The benzisoxazole of Formula - 2, 6-fluoro-3- (4-piperidinyl)-1.2-benzisoxazole 
and tetrahydropyrimidine of Fomriula - 3. 3-(2-chloroethyl)-6,7.8,9-tetrahydro-2- 
methyl-4H-pyrido-[1,2-a]pyrimidin-4-one are basic nitrogen heterocyclic 
derivatives that are solids with low melting points. These two intemnediates, in 
particular the tetrahydropyrimidine of Formula - 3, are not stable, on account of 
their susceptibility to aerial oxidation. Therefore, these intermediates are usually 
isolated as acid addition salts, and are purified and stored as their acid addition 
"salts, for example their hydrochloride salts. According to the above prior art 
processes, these acid addition salts have to be converted to the free base fomns 
from the hydrochloride salts, before being subjected to condensation. These 
steps involve additional operations, which consume time and energy. Also, it is 
observed that impurities are formed while performing the set-free of said 
hydrochloride. 

The present invention addresses these drawbacks and provides a simple and 
efficient process for producing risperidone from the stable hydrochloride salts of 
the two intermediates of Fomnula - 2 and Formula - 3. Advantageously, the 
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present invention allows risperidone to be produced by an easily operated 
process with minimal operation steps and a reduced effluent load. 



Summary of the Invention 

Accordingly, the present invention provides a process for the preparation of 
risperidone of Formula - 1 : 




N-O 



Formula -1 

which process comprises reacting, in a condensation reaction, 6-fluoro-3-(4- 
10 plperidinyl)-1 ,2-benzisoxazole monohydrochloride of Fomnula -2 with 3-(2- 
chloroethyl)-6,7.8,9-tetrahydro-2-methyl-4H-pyrido[1.2,a]pyrimidin-4-one 
monohydrochloride of Formula - 3 : 



H-N 




Formula- 2. HCI 




Formula - 3. HCI 
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In a first embodiment, the condensation reaction is carried out in the presence of 
a base (condensing agent), in a solvent medium of water, one or more water- 
miscible solvents or a mixture of water and one or more water-miscible solvents, 
and the process comprises: 
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(b) after completion of the condensation reaction, diluting the condensation 
P reaction mass with ice-cold water to precipitate risperidone; 

(c) filtering and drying the precipitated risperidone to obtain crude risperidone; 
5 and 

(d) crystallizing the crude risperidone in an aqueous solvent to produce pure 
risperidone. 

10 In a second embodiment, the condensation reaction is carried out in the 

presence of a base (condensing agent), in a solvent medium of water, one or 
more water-miscible solvents or a mixture of water and one or more water- 
miscible solvents, and the process comprises: 

15 a) carrying out the condensation reaction at a temperature in the range from 
25 to 90°C; 

(b) after completion of the condensation reaction, then reaction mass is 
cooled to room temperature and diluting the condensation reaction mass 

20 with water to precipitate risperidone; 

(c) extracting the precipitated risperidone of step (b) with a water-immiscible 
solvent; 

H 25 (d) optionally subjecting the water-Immiscible solvent extract to acid-base 
work-up followed by extraction with a water-immiscible solvent; 

(e) concentrating the extract resulting from step (c) or optional step (d) under 
reduced pressure to produce crude risperidone; and 
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(f) crystallizing the crude risperidone in an aqueous solvent to produce pure 
risperidone. ^ 

Detailed Description of the Invention 

5 According to the first part of the process of the invention, the intermediates of 
Formula - 2 and Formula - 3, as their hydrochloride salts, are used for the 
condensation reaction, to form risperidone according to the Scheme 1 : 



10 



H-N 




|formula-2"hcl 



USPERIDONE 



N-O 



Scheme 1; 
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The condensation reaction is carried out in a solvent medium. The solvent 
medium may be water or one or more water-miscible organic solvents, or a 
mixture of water and one or more water-miscible organic solvents. Preferably, 
the solve^nt medium is water or a mixture of water and acetonitrile. IVIost 
preferably, the solvent medium is a mixture of water and acetonitrile. 



The base (condensing agent) used according to the present invention may be an 
20 inorganic salt such as the carbonate, bicarbonate or hydroxide of an alkali metal 
or alkaline earth metal. Preferred as base is sodium carbonate or potassium 
carbonate, and most preferred as base is sodium carbonate. 

The mole ratio of the base (condensing agent j with respect to the hydrochloride 
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The condensation reaction is carried out according to the present invention by 
dissolving or suspending both' of the reactants and reagent in the solvent 
medium. The sequence of addition of the reactants and reagent is very important. 
The most preferred sequence" is to dissolve or suspend the base (condensing 
5 agent) in a solvent medium as described above (preferably water or acetonitrile. 
more preferably acetonitrile), and then to add to this the hydrochloride salt of the 
compound of Foanula - 2. The hydrochloride salt of the compound of 
Formula - 3 is dissolved in a solvent medium as described above (preferably 
water) and added to the reaction mixture. 

10 

Preferably, the solution of the hydrochloride salt of the compound of Formula - 3 
is added over a period of 1 to 5 hours, and the most preferably is added over a 
period of 4 to 5 hours. The slow addition of the solution of the hydrochloride of 
the compound of Formula - 3 to the reaction mixture is to avoid the 
15 decomposition of the intermediate of Formula - 3 under the reaction conditions, 
and thus enhances the yield and quality of the product risperidone. 

The temperature of the reaction mixture during the addition of the solution of the 
hydrochloride salt of the compound of Formula - 3 is maintained in the range 
20 from 25 to 90°C. The temperature of the solution of the hydrochloride salt of the 
^compound of Fomnula - 3 being added is also preferably maintained in this 
temperature range. 

Thus, the condensation reaction Is carried out at a temperature in the range from 
25 25 to QCC, preferably in the range from 40 to 90°C, and more preferably in the 
range from 50 to ZS'C. 

After the completion of the addition of the solution of the hydrochloride salt of the 
compound of Formula - 3 the reaction mixture is maintained in the range from 25 
30 to see, preferably in the range from 40 to 90°C, and more preferably in the 
range from 50 to Id'C, for an additional- 2 to 10 hours, and preferably for an 



additional 4 to 8 hours. Most preferably the reaction mixture is stirred at the 
same temperature as that of the reaction mixture during the addition of the 
solution of the hydrochloride salt of the compound of Formula - 3. for the 
additional hours. 

5 

Finally the product is isolated by standard work-up, preferably by work-up (i) or 
(ii) as explained further below, and crystallised to produce pure risperidone as a 
crystalline solid: 

10 (i) A typical work-up may comprise of diluting the reaction mixture with ice- 
cold water to precipitate risperidone, filtering and drying the precipitated residue 
to obtain crude risperidone. 

(11) Alternatively, the reaction mixture is cooled to room temperature and . 

15 diluted with water to precipitate risperidone, and the precipitated risperidone is 
then extracted with a water-immiscible organic solvent such as methylene 
dichlorlde (i.e. dichloromethane), ethylene chloride, dichloroethane. ethyl acetate, 
toluene, benzene or chloroform, preferably methylene dichlorlde. to produce an 
organic extract. The organic extract is then worked up according to Method A or 

20 Method B explained below: 

According to Method A. the organic extract (preferably methylene dichloride) Is 
, washed with water, treated with activated carbon, and finally concentrated under 
reduced pressure to obtain crude risperidone. 
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According to Method B. the organic extract (preferably methylene dichloride) is 
purified by typical acid-base work-up, preferably as follows: The organic extract 

» j:.r3fsrably meth^dene dichlorida) is e?'£ra*rtsd with aqueous acid such as iO-25% 



preferably, washed with organic, solvent such as toluene, methylene dichloride, 
dichloroethane or ethyl acetate, or mixtures thereof, preferably methylene 
dichloride. The aqueous acidic extract is cooled to 15-25-0 and the pH adjusted 
to 8-9 at 15-25°C by addition of a base such as aqueous sodium or potassium 
hydroxide, aqueous sodium or potassium carbonate or bicarbonate, or liquor 
ammonia solution. Most preferred -as base is liquor ammonia solution. The 
resulting reaction mixture is extracted with . a water-immiscible organic solvent 
such as methylene dichloride, ethylene chloride or chloroform, preferably with 
methylene dichloride. The organic (preferably methylene dichloride) extract is 
washed with water, treated with activated carbon and finally concentrated under 
reduced pressure to obtain crude risperidone worked up according to Method B. 

Then, the cmde risperidone obtained from wori<-up (i) or from Method A or B in 
.wori<-up (ii) is crystallised in an aqueous solvent, preferably 5-20% aqueous 
solvent, selected from aqueous acetone, aqueous methyl ethyl ketone, aqueous 
methyl isobutyl ketone, aqueous acetonitriie and aqueous dimethylformamide, 
preferably aqueous acetone, especially 10% aqueous acetone, to produce pure 
risperidone as a crystalline solid. By this method, it is possible to obtain directly a 
pharmaceutically acceptable grade of risperidone, for example having purity 
greater than 99% (as detemriined by HPLC). 

The crystallisation is carried out in known manner, for example by dissolving the 
cmde risperidone in the aqueous solvent at 50-70° to produce a clear solution, 
treating the solution with activated carbon, filtering, cooling to 0-5''C. and then 
separating the pure risperidone by filtration. 

When crystallised from an aqueous ketonic solvent selected from aqueous 
acetone, aqueous methyl ethyl ketone and aqueous methyl isobutyl ketone, 
crystalline risperidone is obtained having a polymorphic form identical to that of 
risperidone obtained from the inventors' recrystallizing process as disclosed in 
US patent No US 4.804.663 i.e. crystallization from IPA / DMF mixture. This is 



confirmed by the X-ray diffraction (XRD) analysis as shown in Figure - 1 . This 
polymorphic fomri is designated as Form B in US-A-2002/01 15672 (Mayers) and 
as Form A in WO-A-02/12200 (Teva). As shown by Figure 1, this polymorphic 
form has peaks at about 6.956, 10.630, 11.410. 14.188, 14.794. 15.428. 16.377, 
18.453, 18.875. 19.750. 21.309. 22.121. 22.427, 23.152. 23.477. 24.303. 25.77. 
27.507. 28.328, 28..965, 32.262, 33.005. 33.622, 38.488, 39.585. 42.705. 43.404 
arid 45.059 + 0.2 degrees two theta. 

Risperidone base, thus crystallized, may be converted to pharmaceutically 
acceptable non-toxic acid addition salts such as hydrochloride, tartrate or 
palmate salts, by conventional methods. 

The benzisoxazole compound of Fomnula -2 is preferably prepared according to 
the procedure described in the US-A-4,355,037. 

The tetrahydropyrimidine compound of Formula - 3 is preferably prepared by 
hydrogenation of the corresponding pyrimidlne derivative 3-(2-chloroethyl>-2- 
methyl-4H-pyrido[1,2.a]pyrimidin-4-one, preferably in methanol using a Raney 
nickel catalyst according to Scheme -2. 




N 




Raney nickel/H2 



CI {Methanol 



O 



Fonnula-3 HCI 
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The preferred hydrogenation reaction temperature is aS-SS'C, and preferred 
liydrogen pressure 70-80 psi. The pyrimidine derivative itself prepared according 
to known procedures by the condensation of 2-aminopyridine with 2- 
acetyjbutyrolactone. 

The present invention is further ' illustrated by the following non-limiting 
experimental examples: 

EXAMPLES: 

Experimental details for preparation o f risperidone 
Example 1 : Condensation reaction in water medium 

6-Fluoro-3-(4-piperidinyl)-1,2-benzisoxazole hydrochloride (Formula - 2.HCI, 
100g) is added to a solution of sodium carbonate(180g) in 400ml water at 25- 
30''C. Slowly the reaction mass is warmed to 50-55X and then a solution of 3- 
(2-^hloroethyl)-6,7,8.9-tetrahydro-2-methyl^H-pyrido[1.2-a]pyrimidin-4-one 

hydrochloride (Formula - 3.HCI, 150g) in water (300ml) is added gradually over a 
period of 5 hours at 50-55*'C. The reaction mass temperature is maintained 
further for another 4 hours. The reaction mass is cooled to room temperature and 
diluted with (200ml) water the precipitated risperidone is separated by filtration, 
washed with water (50ml ) and dried to get crude risperidone. 
Crude risperidone weight = 135gm 
Purity= 90-95% ( HPLC) 

Example 2: Condensation reaction in water medium 

6-Fluoro-3-(4-piperidinyl)-1,2-benzisoxazole hydrochloride (Formula - 2.HCI, 
100g) is added to a solution of sodium carbonate(180g) in 400ml water at 25- 
30X. Slowly the reaction mass is warmed to 50-55°C and then a solution of 3- 
(2-chloroethyl)-6,7,8,9^etrahydro-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one 

hydrochloride (Formula - 3.HCI, 150g) In water (300ml) is added gradually over a 
period of 5 hours at SO-SS'C. The reaction mass temperature is maintained 
further for another 4 hours. The reaction mass is cooled to room temperature and 



diluted with (200ml) water the precipitated risperidone is extracted with 
dichloromethane (3x450ml). The dichloromethane extract is used for further 
work-up according to Method A or Method B, as given below to get crude ^ 
risperidone. 

5 

Example 3: Condensation reaction in mixture of water and water-miscible 
solvents 

6-Fluoro-3-(4-piperidinyl)-1 ,2 benzlsoxazole hydrochloride (100g) is added to a 
10 suspension of sodium carbonate (180g) in acetonitrile (500ml) at 25-30°C. 
Slowly, the reaction mass is warmed to ZO-TS^'C and then a solution of 3-(2- 
chloroethyl)-6,7,8,9-tetrahydro-2-methyl— 4H-pyrido[1,2-a]pyrimidin-4-one 
hydrochloride (1 10g) in water (200ml) is added gradually over a period of 4 hours 
at 70~75°C. The reaction mass is maintained at the same temperature for an 
15 additional 4 hours. The reaction mass is then cooled to room temperature and ^ 
diluted with water (500ml). The resulting mixture is extracted with 
dichloromethane (3x450ml). The dichloromethane extract is worked* up as 
explained for Method A in Example 1 to produce crude risperidone 

20 Method A: The dichloromethane extract is washed with 2x1 50ml of water, 
treated with activated carbon, and concentrated under reduced pressure to 
produce crude risperidone. 
Crude risperidone: 1 90-200g 

Purity: -85-90% (H PLC) ' 

25 

Method B: The dichloromethane extract is extracted with aqueous dilute ® 
hydrochloric acid (10%). The aqueous extract is washed with dichloromethane 
(200ml) and basified with aqueous ammonia to pH 8.5-9.0. The aqueous mass is 



Crude risperidone: 
Purity: 



180-190g 
-87-92%(HPLC) 



Example 4: Purification of crude risperidone 

A) From 10% aqueous acetone: 

Risperidone crude (100 g) is dissolved in 10% aqueous acetone (700ml) at 50- 
55°C. then treated with 10% activated cariDon and filtered. The clear filtrate is 
gradually cooled to 0-5°C over a period of 4-5 hours . The crystallized risperidone 
is separated by filtration and washed with chilled 10% aqueous acetone followed 
by drying at 50-55°C under vacuum to get pure risperidone. 
Pure risperidone: 75-80g 
Purity: ' >99%( HPLC) 

B1 From 10% aqueous acetonitrile: 

Risperidone crude (100 g)cls dissolved in 10% aqueous acetonitrile (500ml) at 
65-70X. then treated with 10% activated carbon and filtered. The clear filtrate is 
gradually cooled to 0-5''C over a period of 4-5 hours. The crystallized risperidone 
Is separated by filtration and washed with chilled 10% aqueous acetonitrile 
followed by drying at 50-55°C under vacuum to get pure risperidone. 
Pure risperidone: 80-85g 
Purity: >99% (HPLC) 

C> From 10% aqueous methvl ethvl ketone: 

Risperidone crude (100 g) is dissolved in 10% aqueous methyl ethyl ketone 
(600ml) at 65-70''C, then treated with 10% activated cariaon and filtered. The 
clear filtrate is gradually cooled to 0-5''C over a period of 4-5 hours. The 
crystallized risperidone is separated by filtration and washed with chilled 10% 
aqueous methyl ethyl ketone followed by drying at 50-55°C under vacuum to get 
pure risperidone. 

Pure risperidone: 65-70g 



Purity: 



>99% ( HPLC) 
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D) From 5% aqueous isobutvl methyl ketone: 

Risperidone crude (100 g) is dissolved in' 5% aqueous isobutyl methyl ketone 
(650ml) at 65-70°C. then treated with 10% activated carbon and filtered. The 
clear filtrate is gradually cooled to O-S^'C over a period of 4-5 hours. The 
crystallized risperidone is separated by filtration and. washed with chilled 10% 
aqueous isobutyl methyl ketone followed by drying at 50-55**C under vacuum to 
get pure risperidone. 
Pure risperidone: 60-65g 
Purity: >99%( HPLC) 
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Crude risperidone is preipared using the same procedure as described in 
Example-3 . but using different solvent media and temperature as given in 
Table-1 , instead of acetonitrile (500ml) Mater (200ml) at TO-TSX in Example-3, 
in the condensation reaction to get cmde risperidone. 
The above isolated crude risperidone -is purified as disclosed in Example -4 
:A.B.C and D. 

The weights. , yields & purities of pure risperidone (samples 1-8) are given in 
Table 1: ' 



SI. 
No 



Solvent used for 
condensation 
reaction 



Water 



Water: DM F 
(1 .0:4.6 v/v) 



Condensation 

reaction 
temperature 

CC) 



50-55 



55-60 



Weight 

(g) 



121 



110 



Purity 
(%) 



99.34 



99.67 



Yield 
(%) 



75.8% 



68.76% 



Water: DMF 
(1 .0:7.0 v/v) 



65-70 



120 



WatenlPA 
(1.0:14.0 v/v) 



60-65 



80 



99.87 



99.67 



75% 



50% 



WaterMeOH 
(1.0:30.0 v/v) 



60-65 



80 



99.74 



50% 



6 



WatenACN 
(1.0:4.0 v/v) 



65-70 



135 



99.63 



81.2% 



8 



10 



Ethanol 
DMF 



65-70 



65-70 



115 



60 



99.72 



98.77 



67.5% 
37.5% 



15 
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Example 5: Preparation of 3-(2-chloroethyl)-6,7,8,9-tetrahydro-2-methyl- 
4H-pyrido[1,2-a] pyrimidin-4-one hydrochloride (Formula - -3 

f1): Preparation of 3-f2-chloroethvl)-2-methvl-4H-Dvridori.2-a1 Dvrimidin-4-one: 
2-Aminopyridine (100g) is added to a solution of toluene (100ml) and phosphorus 
oxychloride (365g) at O-S'C and then the temperature is raised to 50-55°C. 

2- Acetylbutyrolactone (82g) is added to the mixture at the same temperature. 
The temperature is raised to 90-95''C and maintained for an additional 5 hours. 
Additional 2-acetylbutyrolactone (82g) is added at this temperature and the 
temperature is further maintained for an additional 9-10 hours. Toluene and the 
excess phosphorus. oxychloride is then distilled off under reduced pressure and 
the residue is quenched over ice-water mixture. The pH of the resulting aqueous 
mixture is adjusted to 8-9 with liquor ammonia and the precipitated solid is 
extracted with dichloromethane (3x200ml). The organic extract is washed with 
water and then concentrated under reduced pressure to obtain a residue. The 
residue Is triturated with isopropyl alcohol to produce 3-(2-chloroethyl)-2- 
methyl-4H-pyrido[1,2-a] pyrimidin-4-one. 

f2):PreDaratlon ' of 3-f2-chloroethvn-6.7.8.9-tetrahvdro-2-methvl^H-Dvridori .2- 
a1 pvrimidin-4-one hydrochloride (Formula - 3^ 

3- (2-Chloroethyl)-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one(100gm) is taken in 
methanol(500ml) in a pressure reactor and Raney nickel(IOg) added to it. The 
reactor is pressurised with hydrogen at 70 - 80psi and the mixture is stirred at 28- 
36°C until the hydrogen absorption ceases (approximately after 6 hours). The 
Raney nickel catalyst is then filtered. The pH of the filtrate Is adjusted to 1.5-2.0 
with concentrated hydrochloric acid (50-60ml). Methanol is then distilled off under 
reduced pressure and Isopropyl alcohol (500ml) is added to the residue. The 
resulting sluny is cooled to 0-5°C and the precipitated solid is filtered. The solid is 
washed with cold isopropyl alcohol and dried to produce 3-(2-chloroethyl)- 
t3,7.C.9^'=-tr3hvdra— 2— i"nsth;.'i — i-H-OyTidofi .2-ai?jyrim!din-+-r-n-5 hvdrc-'-hicridr ci 
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CLAIMS: 

1 . A process for the preparation of risperidone of Fomnula 1 : 

N-O 

5 Formula -1 

which process connprises reacting, in a condensation reaction. 6-fluoro-3-(4- 
piperidlnyl)-1 ,2-benzisoxazole monohydrochloride of Formula -2 with 3-(2- 
chloroethyl)-6,7,8,9-tetrahydro-2-methyl-4H-pyrido[1,2,a]pyrimidin-4-one 

10 monohydrochloride of Formula -3 : 



N-O 

H-N 




Formula- 2. HCl 




2. A process according to claim 1 . wherein the condensation reaction is carried 
15 out in the presence of a base (condensing agent), in a solvent medium of water, 
one or more water-miscible solvents or a mixture of water and one or more 
water-miscible solvents, and the process comprises: 

a) carrying out the condensation reaction at a temperature in the range from 
20 25 to 90'C; 



(b) after completion of the condensation reaction, diluting the condensation 
reaction mass with ice-cold water to precipitate risperidone; 
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(c) filtering and drying the precipitated risperidone to obtain crude risperidone; ^ 
and 

5 (d) crystallizing the crude risperidone in an aqueous solvent to produce pure 
risperidone. 

3. A process according to claim 1 , wherein the condensation reaction is 
carried out in the presence of a base (condensing agent), in a solvent nnedium of 
10 water, one or more water-miscible solvents or a mixture of water and one or more 
water-miscible solvents, and the process comprises: 

a) carrying out the condensation reaction at a temperature in the range from 

25 to 90°C; ^ 

15 

• (c) (b) after completion of the condensation reaction, then reaction mass is 
cooled to room temperature and diluting the condensation reaction mass 
with water to precipitate risperidone; 

(c) extracting the precipitated risperidone of step (b) with a water-immiscible 
20 solvent; 

(d) optionally subjecting the water-Immiscible solvent extract to acid-base 
work-up followed by extraction with a water-Immiscible solvent; 

25 (e) concentrating the extract resulting from step (c) or optional step (d) under ^ 
reduced pressure to produce crude risperidone; and 

if) cry^ollizing the crude rispertdDn? in an" squeous solvent to produce Dure 



4. A process according to any of claims 1 to 3, wlierein tlie condensation 
reaction is carried out in a mixture of water and one or more water-miscible 
solvents. 

5. A process according to any of claims 1 to 3, wherein the condensation 
reaction is carried out in water as the only solvent. 

6. A process according to any of claims 2 to 4, wherein the water-miscible 
solvent is selected from methanol, ethanol, propanol, isopropanol. acetone, 
acetonitrile, dimethyl formamide. dimethyl sulfoxide, and mixtures thereof. 

7. A process according to any preceding claim, wherein the condensation 
reaction is earned out at a temperature in the range from 40 to QCC. 

8. A process according to claim 2 or claim 3, wherein the base (condensing 
agent) Is selected from sodium or potassium carbonate, sodium or potassium 
bicarbonate, and sodium or potassium hydroxide. 

9. A process according to claim 8. wherein the base (condensing agent) is 
sodium carbonate. 

1 0. A process according to claim 3, wherein the water-immiscible solvent is 
selected from dichloromethane, dichloroethane, chloroform, ethyl acetate, 
toluene, benzene, and mixtures thereof. 

11. A process according to claim 1 0. wherein the water-immiscible solvent is 
dichloromethane. 

1 2. A process according to claim 3, wherein the water-immiscible solvent 
extract is back extracted with 10-15% aqueous acid. 
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13. A process according to claim 12, wherein the acid is selected group from 
hydrochloric acid, hydrobromic acid, tartaric acid and acetic acid. 

14. A process according to claim 13. wherein the acid is hydrochloric acid. 

5 15. A process according to claim 14, wherein the pH of the aqueous acidic 
extract is adjusted to basic with ammonia and is further extracted into 
dichloromethane. 

16. A process according to claim 2 or claim 3, wherein the crude risperidone is 
10 crystallized in an aqueous solvent selected from aqueous acetone, aqueous 

methyl ethyl ketone, aqueous methyl Isobutyl ketone, aqueous acetonitrile and 
aqueous dimethylformamide, to produce pure risperidone. 

17. A process according to claim 16, wherein the aqueous solvent is aqueous 
15 acetone. 

18. A process according to any preceding claim, wherein the 3-(2-chloroethyl)- 
6,7,8,9-tetrahydro-2-methyl-4H-pyrido[1 ,2,a]pyrimidin-4-one monohydrochloride 
of Formula 3 is prepared starting from 3-(2-chloroethyl)-2-methyl-4H- 

20 pyrido[1 ,2,a]pyrimidin-4-one. * 

19. A process according to claim 18, wherein the 3-(2-chloroethyl)-2-methyl- 
4H-pyrido[1 ,2,a]pyrimidin-4-one is hydrogenated in the presence of a metal 
catalyst and hydrogen pressure. 
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20. A process according to claim 1 9, wherein the metal catalyst is Raney 
nickel 

21 . A process according to claim 20, v^/hsrein the hydrogen pressure is 70-30 
=:ci. 
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23. A process for the preparation of risperidone of Fomnula 1 substantially 
herein described 
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